<T£/ SSI 



(i9)ts#*owm^*t«ii8 

(43) SBg^BBB 
2004 ^3fl4B (04.03.2004) 




PCT 



II II II II III INH 

(10) SfSS^gBS^ 

WO 2004/019489 Al 



(si) m&mwm 7 : 

(21) mmmmm^i 

(22) HJgffifilB: 

(25) BBUIIOVB: 

(26) m&'£ffio>wm: 



H03G3/30 

PCT/JP2002/008362 
2002 ^8 R 20 S (20.08.2002) 

0*15 



(71) fctifilA (3fcg£Bfc< ±X<Dmj£m\Z~Dl\X): = 
gH8H*it£tt (MITSUBISHI DENKI KABUSHIKI 
KAISHA) [JP/JP]; =f 100-8310 KSif& ^FttfflE Atf)^ 
— T S 2 f 3f Tokyo (JP). 

(72) *UH#; fccfctf 

(75) S&^^/ttBiA^lllCOlNrO^: #±»" 0N- 
OUE,Yuji) [JP/JP]; T 100-8310 TttEB AO) 

rt-TB2S3-^ = gS«*x££gtt ft Tokyo (JP). 



7K ?£ — (SHIMIZU,Hirokazu) [JP/JP]; =f 100-8310 ^Si 

ttfl Tokyo (JP). 

(74) ^SifSt, *KOIWA,Masiio et al.); T661- 

0012 *kmm /m<^m BjSP BI2T g 14-1 Hyogo (JP). 

(81) tt^ll (gpty: CN, JP, US. 

(84) ft^SC/SiS): 3 — P^/^l* (AT,BE,BG,CH,CY, 
CZ, DE, DK, EE, ES, FT, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE, SK, TR). 

— H(SISlEffi^» 

2X?3- K&tfffi(DBSI5lcoixTfi. ^W5§(t5^* 



(54) Title: GAIN CONTROL METHOD, GAIN CONTROLLER, RECEIVER HAVING THE GAIN CONTROLLER, AND MO- 
BILE TELEPHONE 

(54) ft^a>*«i: ¥jmm£&£<fctfHW«raxa^ 



AP1 



AP2 




AP1... FIRST GAIN CONTROL OPERATION 

AP2... SECOND GAIN CONTROL OPERASTION 

S1... INITIAL SETTING OPERATION 

S2... SENSING OPERATION 

S3 . .COMPARISON OPERATION 

S6...GAIN SETTING OPERATION 

S5 ...GAIN DIFFERENCE CALCULATION OPERATION 

S4.. JUDGMENT OPERATION 

S7... ENDING OPERATION 

S8... SENSING OPERATION 

S9... COM PAR I SON OPERATION 

S11...GAIN SETTING OPERATION 

S10... JUDGMENT OPERATION 

S12...GAIN NOT VARIED 



7 



00 

"St 

OS 



fs| (57) Abstract: A gain control method and gain controller (4) for controlling the gain of a variable-gain amplifier (4) according 

Oto the result of comparison of the output power (Wo) of the variable-gain amplifier (4) with a predetermined target power (Wd), 
characterized 
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in that Gain control cycles are carried out while varying the control gain difference defined as the difference between the gain preset 
for the variable-gain amplifier (4) and a newly set gain. According to the invention, a gain controller (4) for controlling the gain of 
an amplifier at high speed, a gain control method, a receiver (1) having the gain controller (4), and a mobile telephone are realized. 

(57) g»: 

*»RStts pjmmmmn (4) o&ijnt} (wo) t.*tbfc 
tbzEmnti (wd) h£j±&u. z<Dtt&mmizLfoc-cmtt 
giuftuflm (4) mm*mmT%mmmi5fejkmmmm 
mm (4) tfc^t, 

tnmn (4) [zm^ti^^^mnt^^r^z^^^mncom 
(4) te£ifw&umyjm&viz^m*mmmgtw (4) zmz 
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10 Wfltftffi 

(DfiJff&Wffll-rS r*ijffft]$p£|gj #J3u£*i£>o fcfe* d^lrliv 
»W9P»at«5L&*t% A/DS(ElftS^«fcoT7 s S>*^;U-7 s -"$'5iJ(^* 

20 fij»i(MB»fr e tB^3 £ ft^ m>b(D Hi tint) e> m^^ai^fl;* * ^co< 
# m 2> ~t % m co tts ^ « ±> e> a * cd db t) m jd £ t? <z> is h <d a % s ^ © 
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5 ^1 1 -2 8 9 2 3 1 ■^■^$B!3lBig^ ti* «k -5 & A G C InlSStf o fc G 

10 £o 

i(DAGCIalKa)lfe»ajftfcl±x AGCSttmtfiMtS 
fr ft -5 3 h IZ J; 9 x * Oft HMd h £ *i & B$ Y & cfc «9 JSUI-C 
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So 

fcfiJW*M»Mftfll*fcx A/D*aiSt(B^A**tiTA^6Rff^a) 

5 /D£ifc»©y'f * u>^rti;:&3«iii«Kttiftii3rr5 , &<& 

m -y- -r * ;u ft nfTT * 5 c: 1 6 £ -r * * ut# *u» fc § <, 
15 i^STfeio 

*»RHttx tfrcw#ww*acT?fe"3Tx «HB*u»w»-y--f *ju#x ^ 

ft J* m f S *UfM If ttiX-x^ 3 (D?U» £?t m X 7'y70l 

25 whim *■ § ft m o u m h i*i i- t? t & t > ««s * o it 
t. $ i:x ^©fij#fij^Pft ^ is-r u * a* u^f-y ^ft#fc^ijf#$ijm)^)i 



WO 2004/019489 



!T/JP2002/008362 



4 



%mmm%s(D aj :ti & 5t«> £> § mm til u & t * © srw * jb * *u 
io mmmijfen&Zo 



*m*m, mmmmm^m-Z'&'D-z:, Miami ©fu^a?*^?" 
*j it i> fij»wffli-y- -r * )i> ft* ti ^"ticD$ij^Pfijf#^ & m. x & ft e> nff 

iztsifz mmmmmft . n*mmm-y-<( & ^<r>m v m u iz& r> tje&ikm 
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runso (9 « x. (b h i. d & #a h -r i. tmmm t? & s e 

BfrlB^Jf#$iJ^^)S-efeoTx tfriB^2(D^Jt#$ij^p^^^^ 

[^fcMt?,$iJ^^J^A^^{^BulB^^#±i*Itll-^^^^iTU?.^Jf# 
25 IZfcUTx lKrlBRl^5iHJftHH®Sli«J»Blft3fe**tS?iJI»i: Us tffllslRrfc 
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B««fEaLfcfc#©JpJ»«:fflt\*fiJ»1W»*3*Tfe*o 

mmmmm-ri'&^T. zmmwM^mit. ^^^m'mmm^ 
5 ^ x & # e> . itife isi © * yfesyft v 4 *? )\> & mn t? s § «t a i^m** * *i fc 
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*fMBIix «riB*J»«!l»*ilT?a&t>rx «TlB"5r*fiJ»ifi«BSI^«]^lft 
^£ft£*iJf#iiUTx «TElRriE?U#l««l»3!J<tt^Ufcfcttx ttTE"^* 

5 £fcx *#&3J3l±x 1WE3PJ#it«l#a>m*«*4:^»36«>*a«l«*i: 

^Jf#$iJ^i^aTfeorv 3(d*iJ#*J»ISSI±n *ft*fta>fM©*wai«: 
% x. ft e> . 1t^[slcD?iJf#$iJ^-9- £ ;U £ ^tiT £> Iff 1 ©flWfMfflWiflF 

it § f uf#$ijfp +*• -r * ;u b<%:ti ^tiomm *u»g & *. ft *< & * ft 

u-3$iJ«"Jf#^#x fUl&t&lffl-tf-'f * Jua><iD&u;:#oT«/fcffi»£ft 

i> ck -5 Id ft o T u 3 *iJf#$iJftP££S-xrfc 3 o 
20 S«fc-5tftoruSfiJ»*J»JBHl"x:Jfe*o 
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*f5^lix BulBfiJf#^J^^«-tr^.or. ful3i!1 ©*JWH«)ttf**«t* 
7U*> lKrfB« 2 <D?U»«iJ«Iljbf^*«fT*)*tS3PU»ftiJ«l^«T7&So 
*»^(±x tm*UWM»SMT?*oT\ lu-|3m2flDfiJf#$«J®lb<tA < ff 

*f&BJ!l*x l5IB?iJf#$iJmi^ei?feoTx TKrlBflSI CDfljfiflJfflttfElZfc 

mm #Witt u # (3 x itrtB Uftif m© tb * tf^fo&isb zmm 

25 fSP£*ii>a>T:s #*J»IMW-y-W ^ JHZS***iS?"Jf»*JffilSJ*i3«kD f f«J 



WO 2004/019489 



CT/JP2002/008362 



9 

*SBfU§ iZ&tllt, V±J t 'J ftfls X. T U i> (D 7? s «T^f Uf#±l"li#l I- 

15 2 (DmmmmxTv zrwnt>*i-c n * rat ^ #*ik#$ij®+m * ^ 

20 £H5E7?£3 0 

# t-riB a / d ^&#i<z> ^^t5«y^u>$/"i*i man ^ h $ i±x &$mmm 
25 fij»*»j»3t><ff tons <fc -5 iz-t % z t. % £> cdt?k snw&#as^ \zmwh 
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*#§eu§ 13 nit. &$mwm ■y-<<<7)uzj3 1 \ r mwmm #rt& \zm 
id <fc Hits %mmmm&mm%my-<< t )i<ouk v m l ^ 

mmwmmzHZo 

io *mmz&Hit, mnmn-Q-<< <? )ua>m k> m usifc&is^-e g 3©t?x 
*«^t«fcti«s ^e>(3. friHinr*fij»«»i»*<«if^Lfcfc*iZx «r 

IB RT^f iJf»HI46«ia> {±1 £ to^to § g «M izm U t if CD*iJ*# & ffl 

*mwiz<kHit.mmmv4 <? )i>(Dumw&mbmj£ii£H%%2 
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oT^< fc£><DTr. ^fiJ^Jt*SI|[z:*iri-S?iJf#A^m^cDi|@i*i 

10 Mt-*3pj#*<m3ea)«ii*i[^iRmTS& < zfc&teit-rsgfBMaa* 

fa O 

15 *§6®lz£ititt. S&Kx tS?TlHl-5TSE*iJ»li«»*<Hl^L^i:Sfiv hu 

iBRT^fij#±i «b tiro ma 7b <: ?«>^to * s arnica u & t * ©fy»4 jb 

ui>ClhA<lr^i)©Ts fiJfiO)iR^3tJ<1*Sa)i5ffl[3RR6*i*»«&l^> «t 

& ftj^frJSPIbfttflMt uri^^ii^i &*ia>* iJf#$'J$P #t&S £ & 3 

"j»f "jffli wnt> tir ^ 3 n . s&iB Ri^f uf#if *§ ss© m * *^ib 
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*»bji «fc H li x *uwMffli»£ awJWMW -b- -< * ;u com <o M u t# 
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»3iai±fij»A<«ijffli$*iswi^*<i5*nfeBn?fe*o 
&6m±mifc<Dmm2izfrfr%mmfflm&(Dmftftmibtife7n- 

20 hiffei, 
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«0 3g**i%*5(S«SS(J:feUTx (N + M) @ (N N MI±1feJl±(Dfi 

») (oi&m-tirj $ )\,*nfti,-c, taii*wo^@ii*wd izju^sa 

«ASffl^«P 9 I* AX D 6 (Dih^gPId^^ tlTfe 0 N pJ^^Jft 

JUKI! 7 ©tB A X D 6 \Z cfc o If -f V$ )\,tt\Z.1&k 

Ufcd-^&gltT x 0 JUfcf£Rrfc5pJfMI«& 7 CD tfc ^3 ft (D 
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hfef-f^^tb^Ls ^(Di^iWa (Wo-Wd) & 1 

tiTfeOx ^mmv-^ ^)imiz, t^iw a^s^uTx ^©i*** 

10 UTlfclE-r&o 3pJ#$"JUlSP8l*x ^1 CD*iJf#$iJ$P!M^A P 1 h^tlld^ 
<*2<D*iJfSfM»»rflFA P 2ft*fr-i"*o 

$ijfi9ttf^AP 1 it, Nm (ni*i ja±©M!o (ommmmv-^ <7)^m 

»7 izM-r%mm$ffiG p oasj^t/wyfiGv osMtt^o 
zcowmmmG p ofcj:»jf#iGv o©«iJb<*ii»$*jM&i 213 
20 uftztiZo mmw&G p 0 ts&vmntwm&G v oi±v Eiwzaut u 

1^0 S^ti:;^ ( 1 ) CD J; -5 Id & 3 o 
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G p 0 = G v 0 
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mmmnG p o twmmmG v o ttfmwhisTmMztizz tiz 
cfc k>, «jj88a!3fe<Df^ii3!j<fflaKfT*>*i*o wmmms p oia. -%mm 

J&ttS 7 iZffiibZyj ±5 y £ b >5>\ -T «fct>^BT*fiJ»li(SS 7 
IEJc:^lfiUf#i.x RT^fllfViiMII 713^ IrZXji (DISH© 4"iMiiR mlz: 
5 iS^^tl^Cliil^So fcUtfx ^*E*lfMMM*7fcO (dB)fr61 
0 0 (d B) ©ttffl©^^^-^ U>^*<<»*)*»'&x «J«Sf«J»G p 
0 = 50 (d B) ht£:££*l£>o 3M*'Jf#G p OCDfcfc ITv lu 

EKDSftttflSKifc utv «r^* umtnii 7 a* & m a * *ifc«a w o # a 

W d fcifclfc U h £ <D*Uf#tit £ ffl l* £> 3 h <fe 7! £ £ o * © «fc -5 & 

3fc (1 ) OO^afd, «J^fUf#^Gv0hUrs #J»ifll»GpO 
©fll&*(D**ttffl-rSo WiLtf«JJ(afiJ#G p 0 = 5 0 d B *7J 
*B*JfM6GV 0 = 5 0 d B hiS^^ti^o 
15 Xf>y7S 2(*S*afl3fe»9 (Z«fc oT&fcb«*W o ^^t57f 

'v^irfeOs *ftyfls-y--f ^juifcuts ^aiB^wo $:^th-r^o *d8b 
p 0[z^ufeRr^^Jt#±i*itl7 0Dtii^«*wo &i£tti is 
20 jfeufc"5rsEfij#iafi«7©a*a*wo S:«m-r* 0 

£5CI±&5$ (2) (D=tdl^^^^§o 

25 

Wa=Wo-Wd (2) 
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ij$#§1 OT^dtl^tifett^^Wa(Di^Mflt^. BHifiWp (RUfiWptelE 

l?li.^aim^Wo^1 TPULm i nU^IH ±Rgffi L m a x 1 
©IW©««I*I (&T\ »1 ©JWtrtfcUd) l3#^Et-i>©Ts rjfc 
1 ©«ttF*3©ttfflU fcl^o Sfc. Jt«&1 0-C^tB^^fc«^MWa 
10 ©ffefchiltfs KfWpJ:^fl^lTli N MWWoAll 

(3) (4) ©J:ailft5o 



| Wa | ^Wp« 
15 .Lmi n 1 ^Wo^Lmax 1 

(Jdr©*«rt©tt«) (3) 

| Wa | >W p©»^ 
Wo<Lmi nK Wo>Lmax1 

(£1 ©*W8*©ttJfc) (4) 

20 

#H±T. XTv7S 4Trlis rjg 1 ©H«^©J|*<Bj T&SfcSCix 
«^)MWa^iE©^-C?fei)^S7!&^3bV A©iil-efe§^S'efe^^* < 

#iE©tiiT?&3tt«gTl*x*2j£Wal;fc$&1 ±RgfliLmax 1 
25 ^"Cfc§©-Cx rjg 1 ©±RR«#«Sj hlNdo *fcs »1 ©«*« 
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r»1 ©TRJBttMU £^o 0 

fcfcx lfctt#i o-effli*«5£*:5£ (2) comtmzL-c, (5) 

5 a #!EcDfli-z?fc Strife rfd 1 ©TRSWIIj £U> r|g 1 ©«#&© 
4*«j T&3h£©S^MWatfft©^fc3mS£ 1 (OlRiBtt 

Wa=Wd-Wo (5) 

10 

y^y^S 5 fix ^Jjt^xy^S 4T?©i&l3&|**# ©«J«^© 
5C«k*3pJfl«»m«lf^^(ixW**J»J««»7I^lHlttS#*i*?U^ 

iG v n*«»tn**iSo JMfcftiztex z&mn^G v n li. &©ss ( 6 ) 

15 [I^tcfcolZs lStrisllft3fe**lTl>Sf»Jf»«S:G v n - 1 h U£h#x 3 
©?!]»* G vn-101 /2©tt<D*ft*Mfcfc LTHm£ *t% . #>J*I£^ 

iT?ifeS*^x dCD^Uf#^G v nteu #38J*Uf#i^G v 0© 1 /2©iit© 

20 

Gvn= | (1/2) Gvn-1 I (n*0) (6) 

xf-y7s elixirs 5 tfei^-s 3PJ»*JftBtt^^J;^r 

25 C07f'^S67fl±x if, XrvZfS 5<DfiJ»S#tBillf^7?jfm 
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flihUx tiiWa^fc*itf rj|l flDTBRttttttlj "CftiOTfflff 
v n£IE(D<iShli- So 

IS^^tiSo ^lsl«36*tiSfiJ»G P nlix &<Z>3S ( 8 ) ( 1 0 ) iZTji 
tJ;?(ix «T**iJ»J««#l7I^S?rIaIlft3£LfcfiJ»G pn-1II, ^F^A< 
5££o£*iJf#igG p nZIJUW-fZ Z £lz£ -om&Z ti% o^1e\WL7££ 
10 *l3*llf#G v nlis m^MWa7b<IE-efei. rg| 1 (D±ffi.mVtBj "Clix 
(8) i:J:ots SfelAiWatftTifeS rjg 1 (DTKiB^Hj "C 
li^ (10) lZ«fcoT*Jh,**l*tH***l3o ffifflitt^G p 0 

1*35 (9) (D»fJx RT*fiJ1#^«l»7(Dy'<^-5'i/^ U>2/*©4"£A©tt 
R mttSo 

15 

rjS1 (D±IS*Sttfilj (Wa>0) COt.% 

Gpn = Gpn-1 — Gvn (nl*gg*ife) (8) 
Gp0=Rm (9) 
rmi ©TISttttfllj- (Wa<0 ) (Dtt 
20 Gpn = Gpn-1 + Gvn (nl±gg*ifc) (10) 

G p 0 = Rm ( 9 ) 

7r'y7S 7li7f>y7S 4 (dcfc zmfc^W r IS 1 <D«J*F«ga)tt 

25 ODX^'y^S 7 tf$BIb£*ii>h.Sf!1 ©«»fty»ttf^A P 1 ^7tio 

^1 ©f»jf#^i&^A p 1 i*n@ (ni*o *fci±i »x±omm ©fij 
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iz£&wm$mG p o#jm owmmmwiftA p 1 iz^zmmmftiz 
fo&m&iat, m^t: (ommmmwift a p 1 1± 1 iss^jw 

i^S|-r«*-Cx 2|Hli^±©*J»*J»*J®-9--l'^^%«0agi-o 
10 iRjR-r*Lfd!x Iff 1 <DfiJ»fft|fflltt{t(Dfy»ftiJ»-b-^ ^JUi 2 0^H7t5o 
d 0>$)ffi)46 F>3 fctt* b & in h % \Z \t s 2 Is) 1 qwmm "9- -f £ ^ 
fff1 ©fUf#fftl»ttflsAP 1 tfet^TxipJ»«!l»-y--f *;U#*£9igUg!ff 

15 £*l£ 0 

iff 1 (Dmmmmtt a p 1 a^Ti-tii*. & 2 <D$ijf«$jffliMt a p 2 

A^itSo £<Dlff2(Z>fiJf#$iJi5iPiMtA P 2I± N -&(D*mmG v c£ 

o £ <* 6. Id @ W d lzi& It 3 ttft T? fe « o 
20 M 2 (D$mM'MW)ft A P2lioursXTy7S 8lit*tHI6ft&fT& 
^T'^Tfe^ Jff2©*iJWM»lMtA P 2#jgftr*-3fcx tetolzg 

©i^fWa (Wo-Wd) tfJfcttiSJiSo 
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¥iJ£c*Jti£olt«»1 0"Cj¥dl**ife«**WaflDl6>*tt*«IB«Wq 
Pi:^^*ickt)iJ\*u««|-z?li x ^ai«*Wo*«Se2TIRiitLm i n 2 
5 fre>Sg2±RMLm a x 2 *-eCDlW©Jg2 CD««F*3t#^SiD-v?x J-il 

T r»2(Dlj|«F»3(D«fKj hu-5 0 £fc x Jt«t»l o-e^tts^tife«* 

a ©!e*Hit#raiitw q cfc o *t i^««7?r4x *tn«* w o #ifi 2 © 

«ttF»3U:#:&LfcUflD-e x rift 2 <DMft(Dtt1Bj hU-5o fcfex 
CKD^t^vT/S 1 OTffluettSISHiiWqttx^^v^S 4©*!l3e»f^ 
10 ^3fcL^rfflt^e>n/cSl^tWp htb^T'Jv^UjitTffe^oX^^ 1 0 
©^Brtt&^TgSTfc&S* (1 1 ) (1 2) CD<kd(^^i)o 

I Wa | q 
Lmi n2^Wo^Lmax2 

15 (f&2©««rt<Dt*«8) (11) 

I Wa | >Wq(Di^ 
Wo<Lmi n2, Wo>Lmax2 

(«2(D«!«l^(Dtt«S) (12) 

fcfe'Uv Wq<WpTrfc£> 0 

20 

Xf-y7S1 1 liipJ»Kgt^©7T9 77?fe0x 7f«y7S 1 0a> 
tt«**U RT*3pJ»J««»7l^igCDjBf Ll^UtfG p n^iS^-T^o 30) 

25 3fe$tlfcfiJ»*G pn-1 h Ufctt. ZKD^iJtfG p n - 1 13— ^CDfiJ 
f#^G v c (G v cliA©«k-v:(i3&i^) feADxl^o fc/cUs iPx.6+iS 



WO 2004/019489 



T/JP2002/008362 



22 

ttf^tntHC r» 2 <z>±K«ttfi8j fc^SftfcW^Kttx -3fe<D«J» 
iGvcl:t©^#4Us £fc rjg 2 ©TKiSttSSj h¥<J££ftfc 

i"SfiJ»Gp n3b<Jfth**lSo *fc*1-fc2fc (1 3) (1 4) CDcfcdl^ 

r«!2©±H«ttJIR(0i:$j 
10 Gpn = Gpn-1 -|Gvc| (13) 

r»2a>TPSfcM*«Sa>fc£j 
Gpn = Gpn-1 + | Gvc | (14) 

M2G>mm%mmttAP 2it. mis (m«i ja±a>Mjo amm-v-* 

Jf!2<D*itfWf&PiMt A P 2i;:£2>gS*awd©ft«Jffl]tti*Di;:fcoTU 
7f'^S1 2lZM0x ^2CDfiJf#$iJ^»]ftAP 2li€-G) 

1 @@©ft!i«i-tf-'f ^jnifcur N x^y^s 1 1 <D%mmn%}i / ?*?fte 
u Q &<<Dm&\zit. m^ ©#uwM»«rf*A p 1 (^«fcs**#(D?yfiK^ 

lit #x * 2 ©JpJf&f&JtfUttft A P 2 Id cfc 3 S*iS:^ W d (DfHfllNl^ 6 ft ft 
Tfe^Xf«y7S 1 1 T?JpJ»R3fe*fT oTfr&fcdilMlFS 8#*T>bft 

25 ftfcs Sflil tt. 7ryys 8^67fv7S 1 2 0>iMt£xgf§ 
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^©^3 na)s^j<DHfriii: its mmnti W d ^2 0 ( d B ) T?& 

«?s ff!1 ©f'Jf#$iJ^llijftA P 1 l* N ^aJtt*Wo^2 0±3 (d B) CD 
fc^ot, Rr^fiJf#tiiHtl7[3^^tifefUff #2 0±3 (d B) Jjlrt 

Tiiizg^s: At 3 1 (D h -r 3 o 

15 <fg1 (DMU-V-j ^^©|30UT> 

«Jffl*J»G p0^5 0 (d B) fc*3J8K3££*lfc»£\ S ( 1 ) «fc B x 

«j»Bfy»iSG v 0^5 0 (dB) tmmm&ztiz (xt^sDo 

20 3*1 (Xf>y7S 2 k ^cD^iUS^jWo Stl«:fc#g£#f 1 1 fr<b 

I wa i t>mmwp j; ofc*^ < x wo #wp j: fc^i^-r&o 3 
25 fcz©»*i;:ii x xf'j/7S4iifcur, r# 1 (D±RjatfciHj Tfca 
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spjwss Gvo = 50(dB)-ufei.zhii^e>s mnMG v 1 = 2 5 ( d 

B) #HfcB£*i£>o ^0t7x<y7S 6 ©*iJt#|§:^!MttfilBIb U s (8) 
^ck«9?Uff G p 1 = 2 5 (d B)#3?aj£*U ZVmmG p 1 = 2 5 (d 

b) tffjmmmm&nzWifeztiZo 
^jf#Gp 1=25 (d b) tWLiz£ftfz.^mmmm^i \z.ttfo\,-t 

Wo #110^13 LT*£fch£*i (Xf'y7S2K ^(D^tUS^W 
o^Slf^Wd hJ±s&£*i (7r'y7S3K hb^^^fc^m^S"^ 
#X-r-y"7S 4©¥U^IMt#i&I!jc**ii>o 3ffih#XT>y7S 4©¥'J5£ 

io iifcurii, sfr*i^ev *!)f#G p 1 7!)^■^^^'J^#±il|>s#l7l3^^tLTt^ 
r$jii ©$iJ^©tKf§j Tfei,h¥'J^^ti. ££x rgn ©± 

mmvtmj n^^tm^n^cDn, *^y:/s 5©*ijf#ii$ifctiiMf # 

St/JBlb^tis (6)xtfc<£v>'G v 1 ^e.fiJf«G v 2 = 1 2. 5 (d 
B ) tf%th£ti2> 0 m^T. Xtv7S 6 lz:fclNT. X=-y 5©^: 
15 itJgli: (8) *Uf#Gp2 = 1 2. 5 ( d B ) *«3ftti**ix * 

©5flJ»G p 2*<aTSE?iJf»Jt«IS7l3:lSS3t**l*o 

< ffi 3 ©ft ijhp -y- £ ;kd(z o i \ r > 

^ijt#G p 1 = 1 2 . 5 (d b) twtf&ztifcsjmmmmmi (d&jj 

20 2) N 3©^tbS^3WoA<g^S^WdhJ:b^^ti(X7 i ^^S 3 ) N 

^i3fcc\ri*s «ra*^6x spjf^G p 2#ifc£*Jh.Ttt3Br«jWi*» 
7©^mffi*woi* rjm ©^«^©tt«j ^^J^^tis rjB i 

a>TRjBtt«j T?fe^h¥'J^^ti^o Lfctf^T. 7f^73 5 ©fU» 
25 Mfflttft##£lb&*ix (6) 5£fcJ;t>*G v 2fr€>. mmMG v 3 = 
6 . 3 (d B) #ITfct}£*i£>o 7ry7S 6 7?^ X^y^S 5©ITaS 
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*SJRfcJ:tf (1 0)5ftfr&x*J#Gp3 = 1 8.8(dB) tW&Zti. 

G p 3 = 1 8 . 8 ( d B ) hi§!^£ RT&ftlftilMM 7 £ « 
r S 4 flD$l JfettfE j&Uj * *l § o Z G> £ # (D £J IZ t * T l+ x fu $1 A N 6. x 

io (**fr**irx x^vrs 7©irrttft#fTfc*u * i ©#y»ftij»MifE 

AP 1 tmTL. »2<DfiJWM»lftfMP 2*<jeBt5o 

»urm 2 <D*J»ftl«lttf^ft JW*:«(^0 ^TR«|-r S o £©fi 2 ©*U 
»«!l»«lf^ A P 2I*JH1 ©fl»*J«l»f£A P 1 hJ:b^T-5T^fUf#tiit>I 

15 t5o 

JR4Batt»2ffl?iJ#«iJ»»f^A P 2 43pJ»(7)*#:W«cttfcfc'blt* 
LfelDTfeSo SMUItex J02©fUftffiiJM!iftA P 2lz:fc^Tx fclftftJ 

<mi ©ww-y-w t )\,<£>izz>\,\-c> 

20 Z<DWZ2<D*mmBMi J FA P 2©A^J(Dtai:UTx 

^20 (dB) CWUs 20 + 0. 5 (d B ) (DWmm^lZ, tttB«* 

Wo a (3s ftyfti^fTfttotisfeflofi-So ufctfoTx 

nT^Jfi|itl7 (Zl^*tlfe^Jf#A< 20 + 0. 5 (dB)J^l*ll?feti 
lix RT*3PJ»Ji«» 7 3^ 6 tB* * tiSfi-^m* W o #Sft 2 ©$I*$|*|T:& 

^3mici^-rmi ©*uf&fl]ffl«ifM p 1 (d^acdw^^ <p )^®\z 
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cfc «5x *iJ»G p 3#1 8 . 8 (d B) hftoTs gl 2 CD*iJf#fclf&PiMt A 
*I#t 7 (D«#«* W o 9 13 J; o T «3fe* n ( XT v 7 s 

8). ^(D^tb®^woh@ii«^^^§ii i^e^tissm^ 

5 Wd i:a)«**Wa*<*tlJ*ti* (*^y 7S 9 ) c |Wa|#RHIW 

S 1 OOD^J^lb^fZlfc^T r|5 2 ©««^©tt<fij 7rfc£>h¥'J5dl£*i£ 
©•CxXT'y7S 1 1 (DfU»K^«if^A<jBlli**L*o*fc^G)»^l* r » 
2 ©TRjBttfllj -£fc3hfJ^<**i&o -j£(Z)*iJf#^G v c£ 

io o. 5 (dB) t-tzt, (14) j£#£zfm^mmmmm7 izi& 

4li1 9. 3 (dB) hftio 
<Sg 2 (DfWW-b- 4 <7 )U®lZZ> UT > 
fijf#Gp4=1 9. 3 (dB) fcift££ ftfc RT£*Uf§igi|B3i 7 
15 13 UT^Jt#$iJ^l^^x Gp5 = 19. 8dBi:&i>o 

3pj^Gp5 = i9. 8 (d b) izm7£$*ife-*jmmmm%5 7 cd&jd 

20 t>-?iz&&W}mzmzo 

m 3 (ommv- -( <7 j^iz^^n^ mmG p 5 = 1 9. 8 (dB) \zm 

25 fT&fo&Uo 
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*lTU3fl]f#l*G p 6 = 1 9 . 8 (d B) -U&So 

§Gp6 = i 9. 8 (dB) tiftsrtiii. jR4a>w»-y--r^^®tfc 

JfettttlZfelxTs rj(|2©«i«rt(D«tBj fc^JjfeStiSli^-CifcSo u 
frL&tf £>. M*IM)S<BttflB#£l!J**tl*x °T^'K#±i I tSt5 7^e>iil 
^^ti^fl-^ODW^Wo'fe^ib-r^ilhlZ^^o lot, pm?ijf#if*f 
»7©K3£3PJ#^fiJ»G p 6 = 1 9 . 8 (d B) 7?feoT«fex RT^^Uf# 
10 iiiiig7CDi±i±lfS-%^*Wo*< rj(5 2(3D««l*ia)J|*iKj Trfc 

#fcSo ^ci-^s J5i»x Rra£2pj»ii«»7 3b<m*t-*fflt-9©«*wo*< 

15 rj|5 2 a>±HjB<D««j T-fe^htlix l£^*Uf#£M'J>£H±5o 

£©£3fc5fciS©JB» 1 K«fc*U;JMf51 a>f"J»ftJ»iMt A P 1 (3ck Ox 

*r * i3 s$ * ti i> f y» *y n a a & J; *ijf#*j hp w a #*5i t is £ <* 

20 ££x ?|J»*JH9*ISA*<* 1 CD*iJf»ftiJ«iabf^ A P 1 iztsi+z^m+n 5 

*fex g p cxDf&izttUTx B&ma)^^sfi^i3"5i^fUf#ti 
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IJi £ /ft § o 

i. 

io f&p^jgfc «t # spj^fMWfs a #sas i-k^ * *i £ ^Jtt^'JiP^s * \t z 

* s #$ll$P -y- << <? )l>lz 33 It § ft]ft£ t £ ti 3 WWWtWttfl 5 A 

p 1 ^©fijff*«jfflittftA p 1 ©fiki^uif^f *x #iw»"y--f tjuizts 
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mMoi&m 2 iz & i* i, mwrnmrnizmm -t z mmmmmm » «t vm 

fix f'Jf#$'J^^S2 £®$lftffilffil&*2 1 iifUfffrJ^gP 2 2 

5 4tt5 a 3 0D?iJf#fiJ^lgP 2 2 |± x m 1 8 IllJt^s «*S0 

JtS 9 6 3lf*9t ffil 2 aSJS** W o <Z>fttt»> - r S: & o T 

l^o *fc30)5feJfe<D^IK2lix mGlZfjk-fm'Eyn-T*- MUfel* 
TxJS2©fU»fWfflIttlf^A P 2CDX-^')/^S 8 tX^vZTS 9 fcOISfcx 

10 Xf-y72 0 freiff 1 <D*iJf#$iJ$PIMtA P 1 fiDXr'y7S 3 fdM£*i 

Xr-y7S2 0 li N 9 ftfc«* W o #ffij£a>ttffl 

izifc £> *i3 2. T«y7Tfe§ 0 3CU^9 msfecDttH h lis 

15 njficD^si Ti^B^Lfe ran (Dmmcommd t^o zt-zfoZo m& 

* fc¥UJt**ufc«£-* 3B*«* W o 2 OflfMMbft A P 2 #fr t> 

MbftA P 2lZ,fcoT\ PT^fiJWii«l«7 3b<«iJ«lWti«o 
20 «*7ry^S 2 0 fc«fcoTx Mj£*:&Wo 1 (Dflfe&rtldfc 

U jh.fci&^ Wt*Wo tflg 2 rofUfMMbft A P 2 tffr*) 

♦t*a**"ea««*Wdl^5E-^l\T^3fel^d*lx Xt'v7S 2 0^ 

bXf^s 3izm$ti. m 1 (D^ijf#$ijf®ib^A p 1 i^ctoTx >u^s 
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mm ft a p 1 tnbm2(D*m$mm / FA p 2 * 
tv7s 2 o^^oTsm2(Dfuf#$ij^iib^AP ifrzmi (Dmmmm 

{.tcb^T ^mmmmm7 &m 2 (Dmmmmmft a p 2iz&<2n 

» Mitt A P 1 (Z^TfiJfaflJfflrszfctfTtSo 

tC15Tx^*J»l|9te»7[^LT*Sl^iJf*ftiJW*<fTfe*i3&t^» 

m^^7fr&m/»ie&mm^ft\&i3i5*i%<b^,m%mmmw.2 1 a* 

RT&fllfWHBS 7 6 ma * ft 3 ^* lz & 3 o 

15 HJ6a>mtB2l^«k*ilixSg2oofiJf»*Jffliijif^A P 2 #fTtoftTU§ra 
«fex»1 ODfiJ^fiJ^lj^A P 1 UlMoT*iJf#$iJ^lMt&fT&-5 

&tc, m2(Dmm$mwhftA p 2#fT3bftTt*3ra , fcx sn 1 <z>fyf#$ ij 

mWhte AP 1 I^MoTfiJfSftJffllMltt&fT fc3 ZLh^-v?t§0DTx^2(D 

25 L-cMmz^mmm &ff & nrgftwumi 7 e> ma * 
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m & <t xfm& m mm tfmm $ ti % 0 
nmcDftm 3 . 

# & & m 6 m ( 3 s l\ t m v% -t § o 
*mMmm3izfrfr%mm%mmw:2 1 ©iMtte^x^'y :/s 

10 2 OC:23[:f-3ffi£GDf5lll£. AX D»l#t 6 <D^-f v * U >5>*(DfS 

15 #§665^^:1-5^^ U>f>-GDi5ffll*]-e&UTO;kWotf A/D^t&#|6 
CiA^ti^^ A/D^&#§67b<^=Ml;iiMtL&^<D-e. A/D^& 

20 &£> G 

UfctfoTs A/D^H6^6,tB^^tLi.ft^*^Pili l"0 1 ©pI 

fit* o mmw&xiz&wt & 3 o 
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£ x A / D &MI 6 fr£> 11^ 5 teMtl ftXil £ tlT l\ & U 

Lfei) ?, 3tv Rr^£?yf#iil@f! 7fr£>£Jtj:£)£ti£>1iiaWc>#A/D 

g|J6<0^1»3'C(*x »2<D*iJ##JflH«lf^A P 2 1^01^ 
* 7 #*iJf#$iJ$P * tit L \ § Pel (I s pf« f Ufrl««S 7 ^ 6 m * * 

io ¥Uf»ii«fii 7 1 wwfwfflif * «fc -5 t-r * c: i3 ci: o r x «n«i 5 

££x WilifS5 W&&lz&Mtemm&ftte5znz£^T^ XiJim^- 

IZ n-t 3 alt£14 #i» L x fll§ 5^6tii***lS fM*f©31* £ *l 

15 3<D*Jfi<D^«B3 fickttttx «2<0*iJf*f6iJ»«jf^A P 2I^J;oT«r^ 
f U»ia«S 7 A^Uff$iJffl £ *IT U 5 ffl 13 x RT^f iJ»J««IS 7 6 th* £ 

fetti±^i <D*mmmmwh p 1 izj;oT:^*ijf#^ii@#§7£*yf# 

20 £ *i £> f Uff ftiJUP ^r^Tb^Ji 

*fcx ti#5 w&mzmmtemm&ftte? zt.izj:^x, x±m^ 
§ ?ij»$ijffli * n 3 o 

*fex HI 2 0)fiJf«ft!lfllttf^A P 2 Kcfc or "5J**iJ»i«(I»7 3&«3pJ»#J 
25 ffl 3 *IT l \ 3 ffl 13 x BrSEf«Jf#ia«l» 7fr£i±ia£*i3®aWo#A/D 
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mmftA p 1 i^ot nr^fijftiiipsti 7 &$mwm-tz ztiz^^x, 

^w^mmmmrnxfiz^mmmmmm^mxr^m^t^m^m 

*mm(DBm4izfi^fr%m^nmmzm^z$mmmmw:iz'D\,\x 
io mw-tZo 

*mm<DBWi4izfrfr2>wmmmw2 1 (DmmitmmcDmm 2 1. 

m *§ <D <fe CD T 3 CD 1% BB, £ $ H£ Tj- § 0 

**Jt<7>^J»4I^^^S?iJ»ftiJfflI(IS«2 1 ©*Uf3fty«Wtfc«fctf*U 
WW*!**** 7 miZ&-3l\X&BM-t% 0 fj§ 7 Bl 4 lufrfr 

15 5 *l| ^i»St(D SPJ ftffll $P ftfE cfc 3PJ f#$"J m 15 m ft ft f "7 □ - 5=- * 

Xfy7S 3 Otefftl (DftjftffllffllilftA P 1 IZlfc^T^J^ftff &a 

^tlTUi,fiJ^7s5 i ^7"S4hliM^0smi CDfiJfWJffltt^A P 1 t>< 
20 IS»3jE*tLfcIsI«fcN|Hl3!i<x ^&^&£[°lf&N p mzm L fc h § fcfc&T 

fijf#$ij^Pib^A p 1 iz;fcuTtt»j3i**ifcftijffli-y--r ^;KDiH]fifeNiH] 
£mmmmm&<DMffi&m8m\zm-3^T:i&nE-fZo 

25 fij»$ijffli«jft©M«ftft-ri2i7?x msmTmizm-tmits * 1 ©?ijf#$ij 
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«>l;:iBKfcll#IWtex tA^i^tiSHMfc^a 8 4 c h i p. Mtf 
[zm&iS&XfmfefffttotiZl&r&k: LT 5 1 2chi pMSfcift 

5 £>o 

m8IHTISlc:^-rJ:-5{z:. 1 si ot ( 2 5 6 0 chi p) 1 © 
5pJWH»ttf£A P 1 ^i^T^-ar^^A^^^s^ 1 ©fUfMSfflittft 
AP 1 (DfflflPIM ^M***5II]tS «9 3i1-3h^"5rilTfe§o 

m8m.tmz.7jk-f£5iz, mi <d*uwmmm*a p 1 ©$ij^t»- 

10 *f ^JUfe^«9ag1-!Ui&A<4IllOD^x «I#1WliPflMEl±± 3 d B©$SHlf 

»^xfyWMffl»*tt± 1 . 5 d B(Di5HT?fT*>tt*^i:*<"ffri^T?&So 
JiJL±<Dj;-5l3x^#ttffi^l-J^bTSg1 (7)5pJ»««JW«l<tAP 1 izfc 

15 Z.<DM$UDm*mfZo ^2CD^iJf#$"JtPl!)ftA P 2<D«f£ 

#fc*0*<&^«£'l*x*1 ©3pJ»*"J«9ttftA P 1 (Dmj£i>&3iQm 

sfex aanz«i ©spj»«ij»«if^AP 1 tfiS&T-r^cfc-pKiN p 

£fcx #2<©#J»f&l»tt<tAP 2©l|l*3&«*t\»*lix *1 <Z)*U#$i] 
20 fcPttflsA P 1 ©*fJ^ i fe^< Lx*2CD*J»*iJ»ttttA P 2*mt5t 

#iz:[±x »2(Z)?ij^j»«i^a p 2&'nteo<Diz+ttfcmz%mpmw 

ZflDcfcdU:* N p@^ti5Ii:-ev SS1 ©fOWMfflHiittA p 1 
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;i/^t<tiis^2 (D^ijftfijfp®!)^ a P2*^gi (Dmmmmft 

5 AP 1 Kil&Lfch^li, ^to^to&IHHg&N pm*&<-f%o CICDcta 
feiS^d J;WH2 (Z>*im$iJ$PiHt A P 2 <D$ iJ^J+^ ^ £ ;u *t*3 ft £> 

io jgs$&mmpim\5\i&*M$Ri-2> z cox-, ^mcommz fat 
mzfiz^(Dm%mmmw*m^%&mmte£tfm^nmmtmm£ti 

15 § 0 

mrnmm 5 . 

mM<Dmm5izfrfr%m^nmmmmmffl^wizz3i\Tmw-t%o 
(Dmmz. mm^&mm%57 (d&jjw oft, -^^tgtu^wd 

25 lU^hUfcSo 

7f'y7S40 \±m 1 (7)?Uf#fiJiPtt^A P 1 ODfiMtH' 1 Is] 
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1 oii«k*j±«3ti<fT3b*is (S3),*i co^mmmm^A p 1 ©*j»> 

^f-y7S4 1 -elis «riinttJ6L.fc?iJfM6G v n - 1 (Dflttf. ft©tii 
Trfei. (A) fr s iEOD^-efei. (B) frSfr#*yjfe£*i5o ffirlilKJS L 
fefUf#^G v n- 1 G>mft&.(DWCfoZ> i zi'& (A). ftilttS^f 
10 ^7S4 2 tfmW)$ti%o — #x «rlHlK£Ufc*iJ»gG v n - 1 (Dfiltf 
3Ea>teT?fc£*& (B) li&^-^J^xv^S 4 3#j£ft£*iSo 
^7r»y7S4 2-Cttv4-EiaiJ^**i*«*Wo n tftfHsmflstS *i 
fei^Wo n - 1 «fc «9 ^'Jv^ <tevTl\Zfr^frWmfe£tiZo1fi®m 
^UfefiJft^Tb^cDfiS-Zrfc^it^ (A) 4"lHlffly^**iSS* 
15 Wo nttlKrlHlfiiJ3t**tfeB*Wo n-U «3 -fe'h* lM*rTJfeS 0 

UfctfoTx d<7>¥iJ^*^:/S 4 2 feUTx 4-0 A/DfctM* 6 
6{H**ih.TU5S*Wo n^lHiaiJ3£**ifc«*Wo n - 1 <fc «9 «fe 

20 tiztitcntiwo ntfmiB\mM$titcmtiwo- 1 in^^ui^ 

$J:££;h,£«;fcWo{£|£ofc*(DTfc£>(DT:. fUWSjf tti^T 1 - y 7 S 4 
25 ^U£*Uf#^#jE ©fit (B) Tfetll^s 4lH]}I'J^:^tli)tt^J 

Wo nl*Tft@a!3£**ifcS:*jWo n - 1 «fc 0 
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UfctfoTx 3CDfiJ^f>)/7 1 S4 3fclMTx 4*lH]A/D^&M6fr 
6dii^*itu§i*Wo n tfUffUmiJ^c* H feU^W o n - 1 «fc K> t> 

-*x ZG>mMXTV 7S 4 3(dfcH\T. 4"!!A/Dgtj|**efr&ai 
5 ££*ifcm±>Wo n#f&iaa03S£*ifc*aWo n - 1 «fc 0 'Jv^F 

fl!l***lfc«*Wott»ofct,(D-C**flD-Cx fUft^iUX^v^ 
S 4 4 fcigftLx J^Ptx "5T^?iJf#$iJ^]^«7^CD^Jf#IS^^ff3bti ; So 

y ^Tr.fiJ^x^j/^S 4 2 Sfe[±^XT>v7S 4 3 (3d; o TKrlsl© 

io ?ut#^^i±iibft^sj^ff ft a cfc a ti<fr#£<* tife ttiix w&^mmn 

ftfcx *^J6CD^«8 5tfcUT|R«3*««S^.**lfefc#Iix ?«j#^ifaj 
Xfy7S 4 4£frft-5 ihl^«tor«rlH]t7)fiJf»36lfaii!ift4??JftfT 

Hit, m?nt< ^mncDft^tfiEtmfez H%m&iz. *asB£«fc6 
m&m^ » i e. tn* £ ti a w o m mm* w d 

^1 (Dmm+n *;kdk:*hn-Cx so (dB) fctt3e**ifc*u»f4x 

25 5 0 (dB) II25 (dB) W$Ln<*H2> Z £UI«fc oTx 2 5 (dB) 
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B)C25 (dB) mm£ftZWi&lZlZ, 7 5 ( d B ) 

mi mmmmv-j <? ^iz&i+zmmmiti 2. 5 (dB) t 

feio^ffifetosH CD?Ut#^JfflH^^ ^;KDlClfclti)^Jf#l*6 2 . 5 (d 
tftDs fH1 (D?iJf#$iJ^]t»-'r ^;KD(3fclt§^#(*5 6. 2 (dB) h 

mnt> w d id & § * t? m frfr z m-t % z t iz & 3 0 

*Itt;bW d miRjft U^f <ft§, 

15 ^tufcfcirt, £^*n-T3 3^7!)<Tr#^ fro. itiifrfziffo 

mmmmsiz^tiit, m&ztifemttwotK ^-t^mnm^n 

^Ifti^ltftofci: UTts ^<Dm<9 &&%n-f 2> Z £.tf-C £ %(D 
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